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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve relieving 
efficiency of defect and to reduce the chip size of a 
semiconductor integrated circuit in a semiconductor 
integrated circuit having a function of a data 
compression test for efficiently performing an operation 
test 

SOLUTION: This circuit is provided with input/output 
terminals for transmitting input/output data, memory 
cells holding input/output data, a first switch circuit 58, 
and second switch circuits 42. The first switch circuit 58 
selects the prescribed bits out of input/output data in . 
accordance with each of a plurality of test modes and 
outputs a selected bit as test data. The second switch 
circuits 42 are formed corresponding respectively to 
each input/out terminal. The second switch circuits 42 
receive each bit of the input/output data and test data, 
selects either of both data in accordance with an 
operation mode. 
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r§*£*6 1} X&ftT-ttlZi&TZtiL&toX&Ktiii 
+ k. 

mix t£?>5- - 9 z&m r co ^ ^ u tr n- t , 
-5 e v h'twieMsam?- 7 t £gi7. is 

£Sf.RU iStRLfc5=-7£^Ut:/Mzai?}T£?g& 
^27^^ fc £ fflx* ,1 k £ k T £f* 

T. 

ini:i#fl)»tt^a*(pttHf * h fcsumts. fas: 

©TH' U7T3€£ Lfc^kfcftSS? *M?Z> 
* i\fT- U^f 

[ pton 3 3 s» *ib i ie » »s k 1= l > 

T. 

ttES: 1 7 -f> k 2 X A y *Ib)S& k OB) 

Z t Sfc* ft k T && ttlslSt . 

T, . 

m ittz t %toa k r *¥3 bpss . 

files tJL n-i fft«^ -'^u-tjuzf-ti^tia; 

!<£fcV 

1> . L TfiJi ? t> 12 1: v ' h <?) ? 5. i 1 © «fi T i> t V 



C sft* « 7 ] |*#i5 6 I£»<J)¥i5rt & ir iSl » 
r. 

r, 

2 -d «d y ^ u tr ;u 7" u ■< vm & f- n n m i ft * n . 
- 75 ley ^ u t it y u-r ffi^aa? «ie t: v \- \z& jc r 

•J t )l 7 U ^«*3 <0«J:£ tvh CttJC ie^ - 5 « 

7, >r v ^ j£^»« ftr ?>*'ja»fs« t ur ftm ? n^> c t 

CIS* IB 9] l^jRiB 6$2Rwa*s*^jaiz*>L^ 
T» 

S»(D*Jiee v K4»7.-f -y «R1BIZ^V u tise^o< 

t}ffic?-afii7,Wv^<^tt<tfe-7Jtt. mes©* 
r. 

t o o p Ij 

t 0 0.02] 

C?3E*'tOjjjff3 OfWiM (Ovnimio Random ftcc ess Ma mwy) 

. * o». ^ ijLsi \z hi vr k. f: oiems :L 
r&rt^;' cti^x^ULsi^fri^sEai* lets 

c-efz, ^ tfv hstftrso izt^^izt! 

+ ^|Z53f»^>^J:dlz^^T^TU^ WxlJ. 32t 
v,h;p) 7 □ □ Vt-x- 5 MfflT ^9- 7*^U 

tt . 32 1: v> « 0 ls) % i ; m£m *zz- ££m sm 

[00 033 -75 ^.^5•iS^<JmO>^±^Zf^L^, g^^ffl 

5KiB««5izmer ^ j lsi ^ i£ -a ^ ^ i z- 

R>1 y^ULsr<T)^d>59jitt. LSi ^79^Xai7D-5g'' 
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0) as* £ e T *dram t tt. isjHii so u a>5t; s* r- 
^ifilz^T-b. 

C0O04] £8=5. Aifi^ajfi* <D»S!]DlZf=f 5S«& 3 ^ h 

-■aroSJB^BS^^r^SDRAM (Synchronous ORAM) IZ ' 
^^t'J371 05SLrL^ 4 CCSOfiAMtt. 32 

COOOS3 ^Uq?i oi*. i*)a>s*2nS)lZ3H. HI 
*ftalzi 25ij|Zfi£(g£ft*;g 6ia)^tu^|,7M i 

y.9Bueo. blka. 7*Pv^blki. blks.- 7 p n» i?BLK2. 

BLK6. 7Pv9BLK9. BLK7I*. • ttU? ftfaJfcllS&fc fc* 
ft*7Pv9rS*. 4fix 39l7«Jdij»M l 2ffl<D 

4»s ££A«ftbfcjt%U'fcflr1*. 000. DM. 001 d. do 

'■2, D03. 0012. DQ13|ZttJCUTLv^, IE«C«ft'tAit 
^'J-fclW*. DQd. 005. 001 0. 0011 |I«JS LTL» IE 
^ D£Ft [ytzX* U-feiltt, OQe! 007. 003. : D03jZfciJE 
LT.L^. SE^EStt'U/t^tUt^li, OQIfi, 0013. 
0028. 0Q23|Z^JC LTL^. ES«F %tt LfeX.-EUfe j|r 
tt\ D016. 0017, 0G30, 0031 IZ&JC LT L> ^ lE^G £ 
ttX/fejCrEU fcJlrtt. 0022. 0323. 0024. DQ25IZMIS L 

Tt^« H^rt U^^^U irJl'tt, 0020; 0021; do 

26. 0027 |Z*i JCUTl**. I^ A~H^« L f; 1 

j* 0 -tr il/p u-f ■ i 2 T ffijtf * ft %> x * u t J l t u *f fP 
Coo 0 63 7/1—7 b. d. f. H<r>asizi*. 

ftfsas ;£ftr -iy5. vp.^a - 2 1 e.^fe. 

^U'tJbV u-ri 2izii : /r'r?- h'»wLftis2ei 

.^StfcPI*;^ 

y-5.^MDL_Pi;jSi8;*4ir.lv%.- rttft*>. 2tt 

c, d: F . 7 ll- 7G . . H II. DB<D& z ■ 

;[ o:o 0 7.} S 13 tt. ^Jt-^A, B©V^7«? HO) 
tffl^fS LTl**. • =§- -X tUfe *i P U ^ "1 2 It./ Sf ^fSi 



CWA 1^ BLK1 tBLK2(7>IHl) ^ t» /c Z\ => 7. W 

V^2 OjZlStn^nofc:^ MA^iBLPIi. f35)7 D v C7 l*J 

(BLK1 fcBLK2) CBEtt 5 tin>^. 7 □ "J BLK3 
<J)«iZ^rf ? 3 ^ ^«.7» * £ O iZJStS £ ft 3> t: 
V httfcfBlPia. 7PVOBLK0. BLKai^lZ^-t-lfftBeU 

[ooos) e^(o^»t^ ufc^epi*. K*aiLtfift 

mX\t. C7/U-7B<J>7 P ^C7BLK1CD^^ Ut^P 

3?f£»7-(vf2 0 l S'J^-^lSSstSDLP. 

V.*. 18. ^ - 5»M«L P^^> \sTO )l- 7 B <T)& 
28|Zfei3?ft^ ClEli 3(0) . 7PvC?BLKd (7^~ 
7A) Oj*€U-&JlP L-T 1 2IISSi3aft*5 : --9 
I*. ±?-a»««)LP. r-^'fvfie. i»J^- 

W urc7;i-7A<D^2f'ft^^t'j tit/ (Ejf^r) iz 

lEiS^ft^) (1^1 3(iJ)) . 
COO 09] &7Qy$ (mX\t. \B 1 2|ZJf» Lfz 0)\> 
-7B. D. F. Hrfflrf^ft^LKO) It. f-fteft2 

- F»iz£iff ?ft£?r&<o:™x ; eutni' (isimt2r) 

tjSSLTH^ 7 □ "J BLK7|J. ^-HUfcjS 

OSS 2 zttmTZZiiT. *ftT?ft2iB(J)7- H»T- 

C O b 1 O] *2Jli-.7.A~-Hl£. >>jc< 1 1. l.tBJU± 

v >« Hlz«R <T)Jl#^ ^ U It r(Bni1! 

T) k»LTU5>. 7lb~7A^Htt- tv httftS 
t. : iB;2i4;$ fEfflj^ ii-i: T 1 moe v htt^A tztt 
1 11 a>. t: -> h T-R : ^fe -a 77 ? ^ " ' " 
. C O on;] I23 1 4 tj. v7 P:^i%^%«Bl^idl^ 

.*.ili*W?rta» 2jo A^,mi\Z>. 7Q? C?BLK0. BLKV 

ft r l^, - .. # htt^tf v^2.8 li.y.a 547 H: M^. 
izffi LT^ffcSft^J»ft%B.n)^„Br ; ir^ ftf=ft?'jai 

SftUl^.ttBtiv h^SHBLP|Z|£ *y.Z7y7 
3 o^^tf 7U?V- g £ ftiJ^iS ftiTt^, 7 
U.'^V. - SJiS4 3 2I±- >f.a 5 >f 7fi^BRSft3^ u^ii; 
©•fc:ffl^.. i ttBt i v;h»J^BLP 4 tv:j^(S.W0^8T.t : 

:»J BUP.fc iz. 7 'J * r - ^ SVPR5 mis T ®B93i 
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fcV*7»V7 3 0lSJ:tf 7 r J*r-->'B5S3 211, 
tfvhU^>f^f 2 S£:f> LT7Dv 2BLK0, BLKllZtt 

BLP|;fStfi?:hTl>£* 37A{S^^7?2O0)^-h 

», 3 5 at k u 7iz jc v r Sttfb * ti s a 7 Aaa *R 
fi^cirMai**iTL»*. i^-suhsolp^^-s 

«ttbCLPfc£&lfiT^-9»?^-;>* 1 Stt. nMOSh 
t 7. -5 -fV.-'t-SJfcrWjsf £tiri*5>. 5tt 
*-fv*i htt, -f>>t--S«*V ir7'Jfv 

-^ft^eftsr*l*^nrL^. fflXi^ 7p^9biko 
<j>sa*tt LtMm. »ja»fS^Bro« j:^ 3 ^ AUSfKfi 
^CL^S U>v jUZ£ ft U EKHfS ^er i J:tf 7 'J * r 
-t/fiws&ifflt u^onrxftu yn-yOBLKboki-y 

[OO 12]§1 5li, 7D".v>7BLK3. BLK»'fl)BI' 'C^-*U 
-7A. b^H) I^Jfi6^^ho*^i5l58 34£SCri* 

^ ii/- 7a. BHt. omr^-sa^^he^ 

(DO) * tV^h IZS1SP0S& I r P 

««t"v hJ&^SH8LP0>3StZJSIS?n^t"7 

v ? 2 s i*, h sisttsatvssizisift u e h IS 

tt> 7U5 L r-y{5|3&3 2fcJtLF5 : -5»^'f'v^l B 
It. 7U?*--^fi^BftS3£gl:t,. 3?AU^ vf2 

IS*+ifc^-fv* 1 eli, Isi&ifi^Brs^Stfriva. 
7 □ y ?BlK4T\±. 7 'lf * - S^IelSS- 3 2 fc<£tf S 
tt^'^iBlt 7U^^-^ft?BRS^gt^ 33 
A»^vf2 0 1*. 3 7 AfftiS HfS *f CI "« I 3 , 

hjSL^BLPiz«w*nfct5/ .htt^-f vf28ii %m 

ft^BM^SWTl*^* 
COO 13} COctdlZ. 7JI/-7A, B<J)m&*$$\Z 
BL 0)1-- 7 a, B|Z^hif^^3-^t^7V7.3 
CU 7 U^-t*- *7©K 3 2^63gg®^ tlTLV** C(T)fr 
« : . 7 0 v -JJBLKS; BLK 4Talli : "ffc 0) 7 P IZtt'^s, 

U U h fl6Btf&3?lZ-tt3, : 01 6 3*0): 

SDRAMjZfc.l^S ?^*^-^0^-^Sffll5is&-3 ? 6f^ 

j[ oo'i 4]^r-5 JEWESS 3 6 | J, S- AJfi'rt 5= - 3 ft 
<%DQO~OQ7IZi5t JCT * 8<B OVW 7 -T 3 8 tawiS'"' 
» 40tSI 1^1*% 7 rr, §J)38 I* A£ti?3f ■? 

- 9 ft ^go-dqt^ * ^ fts'ij^.a fc.f - 5 ft % 

..DIMCZ0—DINCZ7 fc LTtt?7 L ■ iSlR® % 4 O ji 

^ ' ■ ■■: i, * ■■ , . /, . . 

IM7^tf^LXL^, 

* ^*.-3IR®»*4 d.tt^ Sia ^? - 5 fS5D 1 MCZO-OI MC ' 
27|Z^t\ : ei'i«iSr*8fB(J>^^^^8B : 4 2i:. 



V^tsJW 4 2 5*'JaPT ^-f >M-9 4 0 a, 4 0 

CMCpS^-^- h42s ^^DJIZmtS^tl^ft^^^ 
j5 r-&CM)Sfea h 4 2 b CMOSfci* 

>f-h42 a> 42b oit^iiv 5t> izsiji ? 

TL^» CMOSfs i3 -!7 — h 4 2 © » 4 2 bll 4*-~?)\> 

vt ests tis}tB0>ft ^ <t j^igcoft % x*m 2 tlT 

COO 1 6] CkflSfES^f- h 4 2afcL -f*-7Jlft^ 

TEsrs^iiE (il?R<D«»fto (Di: 5iz^>g-^. cw 

Sf^iS^T- h42b|J. -f*-7JM^TEST8Ai«l,''Cfl 

-sjEfnstse) <7)t.?iz5r^r^. #aiR{E]36 4 2 

ft ^0 1 NC 27 0)J& Sift ^ 52 ^ T L > *' r V « t3 1> v ifi « <J) 

iftf*Tl;t\ S SiA*;^- 3ft.^pi HC2o-7fti, <tt\ ip.ti 

a?ii*y-9fg^DiHb-7t Urea? ft*, ^- s 1 

JE M (J)»f* r I* . 8 t* v. h 0) X* ^>SrT flJ 1 t: "J h 

izsjn?^ as&^-sft^DJNcz?!^ 
- ^ft ^di ho~7 t trea .* ^^>. Hize^ 

fti, IS] L-«JS<D1S«I5I» 4 0 AS, . Aili^J^- 9 ft ^008 
- 15, DQ 18-23. D024~3'1 lZOL>.r fc JgfiS Stl r U*. 

[ O O 1 7 ] C CDSORflM^Sfffi r'^tSi ■? 7^ <DS'fiStJ5 
tt.. 4 tf«y K. (007, D0 15, .0023. - 0031) <J> A 

* n ^ ffiifl t.^ r, t il (psoRftM Q=a * a. 

R 5>LS lr75T I3t, -JR IZ641B (J)SDRAM<T1S & ^fT 5 ! 

6S IZtt "5. - SEflB^B! tt. •> x - >\«KS>r CO 7 P - 

71*3* x»[j5<D¥ij^ , fci'tf*yv:£- s>izffl*A 5 rfat 
©e»ss»rz. ? v.7 oiw* 5WI2?:^ fcfti=fito*i ^ 

COO 1 3] 

mm &tmk l j: a ^tsbh 3 t c^r, ? - 9 11 m 
•mmv\*} Aai73f- -9^P5 ursa* urp*?m, 

' S'KT^K^S ^.^ ^/r«^ I Z t, 1 . " Aiii ^1 ? 3 6 if (T> 
^ r siix gpV^ b/tiVlz, 5ePIi;tt7P VC?BLkocD 

C<J)f=% C0V^a^9- h»ffcf @»2 
' fftjS.T^^ 7;P : ^.7 BU<O.^BLK409 - -K;tt»»p» 

2'25fEj^f€ffi L«cri*«t^«ft»-3ft:; r'tt'ft*. 7 

:t 0.0 rQjimm^m^i < »j»pq tt;, ^';5ff«saa* 

0>*3c SiSOfl i*T I'ziJWf <m **>ft}isc» IZJ: r 
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\z&m? ?oy *: l )is\<j/&.timz>tzv> c_ti£cDWt- 

COO SO] S-X^y-tJl^U-f 1 2ff;DQ& 

rftiSJa^CDIBTF^Eritr?*. Lfr U ZO)t&-£\Z 

[0021] 2 tz* W 1 5 \Ziji Lfc7 P y BLKd 
BJML 3-7D -:>^BLK3 % 8U4Slz-e^^T>73 O. 7 
U - 5flB)» 3 2 %K£ t T U 5 fe*. ffiO) 7 a y 0 
fel fc * «t y , U O h ffi« 65 * S < * ;t I > 3PQHff 

5*«SB5 55rW» *%KE3» CD ? v 7-tf"-f..?««»T 
COO 2 3] 

5 mmm ? - a t :u rai *t ^. s s * * * @s» n 
*.XiU ^n* Wis lttjk jdl # n.r l y£, • » e 

5 t « II Srftt - K Cffi UT. u£=*i 6 1 - 7aC05? *- 
tv£o sSSfc^t- FEf I Hi. sKSSffl £ - aiWS JR Z 

<r>ffl&m?- atf^atf^ttasf- a t urx *y t a 

;;^§J5^ffiLr ; m&awcD? -aEiaks*a>3& 

» o> u< 7 ? has ? y ? 7;** * o> r 
•mm, ifc.. .ffi»(p.5r-aJ5ws»izw > a>r.-2>' 

iksiE^-acDiSfRI^ 351 X^^EftTfifttiS/t - 

. «> v ss 2 v ^teiss fi^ai^ 2 ti - a oasii', , 
••iittiftfi ^kif cd fek ?e - F jz i4 T£ ft 6 #6 r 

^tax. u^o §^ tr iir i? u ^ i pis cd^h u 



^ffi^-a^si^ossx-i* v^©»co*tt. #^^y 
ccDr = ^>. ^ffl^-a^s^iactv h^tt, ft 

55 ISK r - a & ? ti ^) e V h »JUT IZJtf * . C CDI6 

1. -f m iz^a 7)5¥ij3: r se^ 1 ftiMS L * ^ y 

U^CD«l)S[5IS&<J)^^flim LT^ACDttiStfT? 

3S0»SS»BJt<*ffl-C^ ft*&3S(DnST£KjiJLr? 

COO 25] =33?JB3WiSft.^ttI5]Ktt. J51^v 

^7 vf?'i5 v^lslW^^Tt^. CcDfrf). Si 
7, -t v ffl»CDiti^ftiS>r V ti- fif V 7CDt££IIk. S6 

tu sa^ssaiae^T^ctdsftjih^'i. 

rtWa*y-fevhT*Uty>n»*«lil.Tl»*. c 

t». sa«a<D3eijtiii&ih*4i^. sr^ias^tsM 
« EKtt, Aai^j^ - a 2 7, v 1 :m li t 

v 7 f @S5 Jt y Aili^iS^ <BJTicJ3 ^ 4^^> Affi^J 5=- a 
^Aai^-acDa^SrTPlUIZT^* C<Dlg^ 

A ai^i ^ - a to 6 t55ts* -e— f r« ffl t tf » h 

CDS 2 7>-f v^I°135^«J)m?Sa-f ^v a.ftiT^^ Ctfti' 
COO 27] IS*J5 6CD¥-S»^«is)S8tt. ASItS^ - 

t JlF U-f A^^ - a <ttS *5Sl\llHtf £B 

^,cD,tf v;h y fcaL^sfeH^^a. 
^^ytJl/T^U^ttii^JrtJtifcttSty hUir 

es t js y; tv h » -?uf> ^ ^ i>^e^ 

l> f is ts ^ p c? tr 7 * ' t» 1 ^ ■ > cd x ~k }) h b y u, 

f IC^C'T^ b: v \ i3.7.f v 5-0 Ar ,^ X.l^i 

-. * v , ; •• . > \ , " ■ ■ • - 

r-5(0o ^t<5) t:v h cd^- ar;> tiv.hW irftf .t:' 
v htt t CDfal ^ ti . V XT' ^ 7 tt . 1 v 
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-2*«<tHr*. C<DJ:5IZ. *VJ*7 V7tJL ElMZ 

«v*ev KDAas^-sizfci u"ctte?nri^. 

UHrM/7U-i'*6*3<J> U-f hffi«65feft3£ft, 

tr^tfisia^ft^. 

C 0 O £ 8] 5J5^tJ37 0)¥afr^tt@Klt n*5 \±v h 
IZME T - 5 tt k *-ft e ft!Stt r - 9 

f-3»t ^raiz. ro» * u t ii/ y u •< izggys re> 

ftrtrfrEtf)^ h^-StffisSgiZiiil Zti*. 
IQO 2 9] i55KiB8(D^i5^tt@]S&T-|J v «©t"^ 

jb7U-r«mtff-ft?ft«HE*ftru*. -*c>**u 
M»MI4. «nfr<D 'J ir*7 U >f o)bl h iz*t£?- 

St** ^*£#fc«ftr**wfs *tk LTffffl 
e v + tttfSittft ?ftr= t o)> ^ 'J t n r v 4 

10030] l»*i59^iS^»0»|i. M£D^7 
h«7-fvf ^P^iz* yt. § ^ U tit F U'T 
IZ-JSLTAiii^^-^^S^tJMa*^- F$«jlT 
U 5: -.5 IS* 4 y'*©#tt< k fc - * \t. SffS^E - 
FeflZ*v£.fto. ZO>tz$>. ^vfcd^-SttfcfelBT 

^ckT. fft^c^^-.-siiizw^r^^^'jt/uipU-f 
fs*3iz& LTfe. xai^^-.s^a^iAtckftix^ 
rsftts* ^-sJEsa^'^smizsefir?*. 
:oo3U iffjRis 1 o <j)¥ sf* m«m si a. m. & co 

t7hU7-fy ^i^iSIZ* ^T^Ck £ V t'Jtrll- 
iZ&ift - Flft ^»tt/t^ti 3 ^ ft^*.* U 

Ji b 'o 3 2 J 

[OO 3 3] 0.1 afc 3gEE © ¥ £ ft @» 935 -1 XT), 
?£I4. 15*15 1 s Sff*»5. 2. jj^JB 6tfU LlffpfiJS 8 lz' 

;£ o o 3 4 ] . *2£ftfcttl§l88 14^ »J ZJ tRJ: IZCMOS^ 
7Pt PJm ^ffi ffl L T 5= - 3 (J) i!±>8 T 



T 5>32tfv h cDAai^Sg^ £fflx.TL**. C<J)S0ram(J) 
y^EUziTsoji. (KDaf^faizefT, «B*lSllZi 2?] 

iz&essnTiQstB^^u-fcji/T 7 u>r 1 2 5iuu> 

Tt**. «IZE1^ UTL>«t»A>, ^^'JZ17S OtffflE 

tOO 3 3] j<^'J-t^I/TU-f 1 2<J)-f1ll. 
B LKO LK7 CD I » T h ft 3 1 z *>j y ^ T%tlTL^.7Qy^ 
6LK0. BLW. y □ y {7BLK1, BLK5, 7D^^BLK2, BLK 
6, BLK7K. ^ ft ^ tll^^lZSt^ft 

fS^tlftrk^iZ. 7n->?BLK0. BLK4fti|5JB5IZjgtIft? 
ft^* 4fix 3$iJr«£S£ft3>1 2<BC0->< J t , J-t)l/"FU 

■f 1214. rJfZ<boojzWJtc LTtv* r cftSoD.^-t 'J-t 

COO 36] ^11-78. D. F. H<D«IZI1« ^ft? 

ft. u7A?zi-2i 4*5ffi©<*trci'&. 

c. Dta)H7E. Fkcraritt. a^^zj-^ie 

*iBes?^rt>^ Q-^^zi-sn ©^614. a^co 

mt?J<J)j< ; EUii/U7' U-iT 121=7- Ktt*taiBESft?.ftir 

i > j. s y ■& ;u f u-f- 1 2 (dsi izi4. fates o t 

. o>iy 9 V&iivLPiABifJi 2 ft -5 JAJd 
sdlpi4. ffijtLr^uyh^—stsi^-f 1 s!zj:yi? 
~ 2»WLp|zmift?ftrt*** rtffcs. 
14, P6Jgfflis« trtv^. 

[ 0 O 3.7 ] y a V, CBLK3. BLK4(J>fe1lZ t4. _L®0>C?;U 

- y\z «jsr ^ ? - ^ ft ^ ?18 kTffltbf ib - 7 
iz^jc r ^-^ -5!»7>'-f 7f' re ttmm ztitzm? - 

5! SDLPftjjg fil ? ft T L>^. 
C0038]e2|4, ?)l-y.A. Btf)U-f5">K<0S* 

k ♦iisr «* ! <p>'^wr*;'" : >i^.'.ii * kPi« iz. 

^7Q v? (Wxl4. p .1]:S.Lfc^lU-7B % , D L 

Fv, H.^fflxfc $ ft^BLKO) 14';' t ft ^ ft 2 ; fflS6VjKttj- 
'*?ls@IM2 2^B U .■■7/A— HI4. ^^<;kt»? 

1 fliU±C0t v h 2 4 LriV^. 

H t\O Or3 9 ] 7 P ^ ^Bt K3 10 0 V >?8LK4 <D fe vfK; 

LPlZiSia^ftTl^. T^ftti" 7 P v^BLK3.; BLK4®" 

iz?Bjct"Sft-fcil?- c;m+.-nLPii 7 □ ^h^i+ir 

IZI4DC2: D03m fc; UTftffl * ft; 7 P vVeLMfit&i*; 
• HiZtt'. BQOi'iDQIffl k feT«m'^ftii.- _ 
y^O-O^ibi^k*. ^»!4 .:' y\.Q y^Om\zmis)i kftv 
^WiSlZIRSl ^ftT^ Willi, 3< :U.*:JtTf<l>^«a:-: 

T>rse«$ft^mjsri<ti^ mi 3 14 7p->9bu<3, 
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M&mzi 2.6 &w a ? *\ t\ t u 

[00 4 1] 7Q.V9BLK3. BLK40) httttBLPIt. n 

^^7f2 8it t a^i,? H isxizsz ur 7* lift 

5 - SMfiPff *l BT3lt . 7 □ » 7 EH. K30) fcf h JS*t BtP 

L K40) fc£ y h u« blp ^sti ft r £ ftaft ft^ ? ■$> « 

S t? hS»*iSHBLP|Z|t. tV77V73 Ot$£V7 l J 

ToJrL^'Jf *-*Jls]»3 2lt.. bl*7-f v *2 8 
£5> L7T7.0 V7BLK3. BUMlZttfi £ftTO*. ZOltz 

3 4 C01.5) iptk^r*«siwt5in*tiTL^. 

:"[ □ O 4 2 ] fc" v h ttfcSHBLPtt. nMOS h 7 >5> 7 
£ ttfta;? AS& 7-f v.? 2 O *fr LT5= -2 UttBL 
PirmiS^tiTt^ U5£tta-f v^2 Od)?- h 
tt, 3 7A7F U^IZUf.Uflfitkft ?*> 5> 3 v 

f - a i»« kolp t' a r ii. 2 ® a> 5= - 7. t& 7 

-SU** i 8 0)<!r- Hi. --f VM-5*AtT7 

1 6 0)>f-Mt. -< LT7 0^7BLK4 (7 

Jl/ -.7 A) T Sflff ?BT ?4lTL^- 

: ftw'r-i tt. . Pmm W3'wt, 7 a 7 blks© e v> is 
y*2 e&ssffc £4 fc'mir.: 7 pV- ^blkaizih 
k't.^t - 7 1*7 < y. * ■ 1 8 w mtiit r s'iat ft ^ 

. BF4I3L. 7.P.y7,BLK4<Dti y httyU V *2 8 £Sttft 
•r^fcPIRI"; 7P ^7BLK3|rNCr*5 :i -7$ft7'f 
: * 1 8 £#St£ftT ^.. ?-Stt? : 4>.*1 80}7- > 

m>li:»B*0>7 a v ?a>*'jaiif ^bt3 bt«(J>si£^ 

•coo 4 3] suit; 7p>.^.M3d)Ss imm. 
;^Br 3*; J: y d Wft'? cl - j l UK 

t aWSffiLP;, ; .«f S0>fl^r-\5» WSDLP; 7 B I" 

WC? 5 ir-5M * ti 5» C T S?f5 *tt,.. 

[0 0 4 4] 5=-5JE5ffll!SS5 4|£ AaiTD^-Sft^ 



fi^rEsrstt. 8 tf vho)?- 5JEWS;'S*«3) t U 
"cJWItt*. T^£13^. CtD5e»^SS0>SDFrtMtt % Aill 

8^(J)1 11^5^.211^0)^833^.^- K«tTl^ 

[00 4 5] EJSIJ. iSW0SS.5 6.<DS«i^Uri^ 
53 5 6 II. S * -5= - 5 Is^D I WC ZO— DJ WC 

42t. CtlS?7,-f V^05»4 2^S'jaiT^C<Hl5]S&5 6 
*< A 56bt 3 9 ft ^Dl MO, Dl 

M1 V DlNd. EllH5|Z«JCr-5'7-fv^IS]SB4 2|ZfttigT ; ^ 
x-'S'ft^^iSJKr^^^ v^is)S9 58 tTrm&ZKZ 

« cm v/^- 9 h t'tsjdi^ii xt>*. ^ -f v ^msa s 8 
\t. ■< A - 7)l/fS^rEsr4^S, ^^)ucm\zm^^ 

ST4ft)lg UA-/KDB^|Za ^-.Sff ^Dl NCZ7(D£fi 

[ O O 4 S ] 7> ^ V ^Bbl 4 2 <DCMDSfEi$ h 4 2 
e, 4 2 bit. W ^-7^f£^TEST4, TES T8 (J) 0R=£ If t 

a-7-h426.U, <*-7Ml^TE$T4 TESTS^fc.t 

y- h 4 2 bit. ^— 7^fS^TEST4. rEST8<J)-^»i 

A U-^cJl (4 tfVh^T-Sff«KI*4fctte-t:» [-O 

^ Dl N O v blHt!, D l Hi. 01 H5| Z f ^S}R@» 4 2d)S 

t 02 it . ^ ■< v 5=0 55 5 8 zit i r m mkx*- ft^ 
o i tic 20* -fc eta sfi^Di Ncz7(Dsam%4s 

I^Tl^, a Sj^^-^-^ff^DIH^ DIMS. DIH6, Dl H? 
IZMJCT £&JK[5]» 4 2 0>3g^D2|t. fV'Mr;:3«..6. b 
UTaSii^y- Sfs^D I MCZ70) J5tift ^SI^T 

CO 0 4 7] Z V£o\Z Tit tlsJ- 

CD7-<'v^[ljKf,4 2 Sffffl LT'. m»CD5 : -5IIJ7B^»' 

4^2f 5.8r^tRlsi» 5 6 *«flfiit^ t >#7l*ft^R^ : ' 

-f v » 4 2 It. il» 5 &f»fflr • 
- 3<T)LVr^ft>^SW U :v9 1 (H)S5 4 20)**} 135 

? ii * 5 : - 5 fl ? D I NC2C. 0 1 HCZ 7) 0) L^Ttt ft 1 ^iS JK J 
a x-' 5ft ^01 KO-OIN 70)^73 
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C00 4 8] adz. 3ttls)S&5 6<r;0)it£itt^?o. is 
*■ *it 2 ft w»o~7 t trftii?* 

DJMczofcjrtfomczTii. f-Ji^fta^iA*^- 2fi ^oi 

HO. 0IN1. DIM4. DJHS^Jrya^iAA.^-Ajft^D^, 
DIM3, DIMS. DIN7fc LTfsi$£tl2>.. 8 tf "J h <T> 5 

EmM»a>fftffTii. 8 t:-^ KQAa^JS^tf i h 
iz.iisra?^. a&iA*.^-5ff^oiMC2?i3:. &rt?>a& 

-2 ft i 1 UTfciS ?ti^>. ^iziiri L 
<£L^A Aiti^)^ - 5 fi^D08~ 15. D0 18—23. D02d~ 3 

[OO 4 93 CTODRAM^llT^SI^^SWSfB^Js 
fcL 1 iBOSDRAMlZfc! LT4 tf^ h (DQ7. DQ15. 0023. 
0031). ZtzltQ fcrv h .'(000. PQ7. DOS. D0 15. DO 16. D ; 
023. DQ24. DQ31) (DAtfi*)^ */U £f*ffl T Ofctf 

r. soRAMCQSs&a^tftffcSK^setir^*. wslh.. 
^.Tomm) izismT^ctr. seraiz^aaia^L 

SriZifim LfctS^ilt. &;S3B3* iD - K«tt;3ls]3& 2 
WSS^tl^afti, 7- K»fe)B©K2 2 0>R'|^f5T 

SKCT^te^iiii. ia*ttft ^- h ^, :o) 

£o\z. kmx ai=-a. u r ss t s» ^ co «t i >ism s 
k u^.fi t ? s ;* r> , oQu>m 4 <r>& tt %j n jo* lv 

iffitt^: ft* lilt's lOKB.?.**. , 

[00 ; 3 5tt. *^0).^S^«@».C)»"2>; 

*JS 1 0 SZ*}£ LTL'^* SB i,0)SI»BJBSfii:'SI - 0)HS* 
' S . . ESIBttkw CCD CD SDRAMli.; 1 

s ti -y WojA as*? its tl^,- 

C o o 5 V] ? - ^ Emisia 6 .0 li; » 1 0)SeBfiJgS<J).- 

6 0, It. Attl^^^S ft ^DOO-DQI 5|Z« IST 
^>t$lHC0yVv7 TPIBR3 8 t\ 2JBC0SIXlS]a6 : 2 fc. 



mm ? - 9 Tfc *a it^o 1 w^fiii 

0-DO?|iitJjCT^S!Rls)£ft 5 211 a^ii^^-^ft^ 
D I HCZO-DI WC27. ^ - -5 5JBM8*0) -f T< - 7 JUff ^TEST 

d. rEsre, test; K^as^^^-^iBSoiM^s 

1^^ a ^^X-^I^^OINO-DIH?^^^"^^. A 
ili^^ - 5 Tl^D08—00 15IZ ttJCT *j3*R[5]» 6 2 li. 
a ?~ -9ff ^DINCZ8~DINCZ15. ■?-'SSma» 

C0^^-7^fs^TEST4. TESTS. TEST. fcj;tf3?&& 
7=--Sfl^DIKJ£gU. a 7=- 2ls^DI DIN 15 

■^TESTStt. 8tf"^ hC0^~ 5i±Sl^;Kf>fc^lZSU^ 
JH=«U, A *-7JbfS^TESm. 16tv hCD^-^S 

agCOSDRAMtt, SSWCO^-SSaiSitB^HS^^tTL^ 

tf K r ft Sfc6.-'M ittt @ i IOt. Lfcj(fiJD7S 

OlZfelAr; F. G. HC)0QO — DQ7|J. ^ 

H»-7A.-B. C. Dtlt^JTh' t,^<7)DO0-O07|Zm 

tOp 5 3Hg|7«L Aai^J^-^fs^DQO-DOTlZ^JC 
T ^SmisBS 6 2 fl)I¥IB^ tTlv«..«-jS. Aili^^ 
- 3ft^0Q8~DQi5lz^jc5T^>iiiR@lSS e 2coft^^^ 
te»IZ7PLrt^. Si",lsIK6 2ll. 3?iA^^-<2 

fg^OINCZO—DINCZTlZ^-tl^tlW/ST^SiSO^W V * 

.Ess 4 2 cti^f^-f v^isiss4 2^s'iair^oR^s8 

6 2 a fc. i£ii{5]8S6.2 b. 6 2c. esdd 1 ^? 

5(f^niN2j DIN3. P1N6 U 0\H7\ZftfcT%?>-4 V ?Mdi 
4 2izm>ST^^-5fl^^xS^T^^-f v«5l'6 4 

7> 4 v ^(sB3 IZ>4 JG t 
[ O 0 5 4 ] fcifl3lS» 6 2 b, 6 2c. 62 d It. CMOS 

rMJtiiL^ fKifp.6 2;bii,> 4-7^fg^ 

i: TEsVifti'S UA;i<DB5 |Z7f> U a 3i2« ? - 2ft^0 I U 

^jA^5? ~ 5 ft 40 1 HC27 ig f y "5^3191 6 2 e |Zf|if ^ 

CO^IZ^ ^ L. a^Ii^f -3 ff^ DIN . (DOS) .^5^ ? 
vlU SS6:.2 e \ZizaiT%. p yfG 2% li.' 2<HC0^V^ 

-56 2 f . 6 2e COA^fctfi^ t'SSL^IIISifi LT« 
;: J5S;$4>ri^ V ^6 2 e COW V A- <5 62c 

6 2 b, 6 2 c- 6 2 d CO^ftiSi-f VJ**)^ 



17-8 



17-8 



9] 



1 OXfSt/^&lZ W V ^ - 0 
52ctt. CCbT- 2:1X3= LTl^. 
(0055) v ^(135 6 4 I*. 2® 0)CMOSfsi$? - 

h fc-f i:T-«J«?^r^o. 7.-f ^9-lsl55 6 4 

t2fi^oiH<j>£Kff^iiirt L. -s'-t-7^ft^rEsr6i 

iH^r r&5. 7,4 -IDSS 4 2 <ryamHiS*f- 
h li, 4 ^-^jMs^tesm. tests, test 

ST4. TESTS. TESTATE U*CJ|, GUJK&IJM*) 

iz. ss^oir^i^^fs^^is^oo^^ai^g-^, 

^ ©ft 4 2 I*. •< *-7Jl>fS^TESTa. TESTS. TEST <T)L'» 

r.nftiftis u^^i/ (4fvho)T-5i ssiam s t ■> 

S ^i**^- Slf^DlNO. 01 Ml. DIMd. DIMSlZfcj 
JCT^3tRIS)»4 2fl>K^D2tt. 7"^62eSJ>L 
T\ a^ii^-^ff^OIMCZO. 0IMC27. DIM (DQ8) 

DIN2. 0IH3. Dl MS. 01 M7 |Z*}JE T £»iS*.RiO)&& 4 2 CT>«R^ 
D2|*. v^JIB3 '6 4^LTS?i2 i *.?-^fl^0i 
NC27 tf)J5K ff % 3 fclia Sii - 9- (t^D I H<D£§iff 

turn*. ii«a)tftrtrti. a££* 
too56] 4 tfv bor-ouxmstMomtT-tt. 4 

fcf vl-fl)*ii»H?-3.# i tf-y HlEm *=h. 

^-5 ft <|DI MC200) gitff^JS JttfD I NC27<r;J5fEft ^ 
tt. Ttl^llS 5ft^D«MO. 01 Ml. DIMd.. 01 

N5ijct D : »5i^^7 : -'9fI^DIM2, D»M3. DIN6. DIN7 

•5|Z^JCT^lgWil35 6 2Tlt. 3 §i£*y-3f5§Diw 
CZSaSKff ^fc^tfDIMCZlSO&tifs^l*. ?--t>?^» 
3j&*^-5fi^0IW8; 01 H9. 0IN12 Dl MlS.JSJfc^S;? 
&f- £ jf §D I N t 0. JO I Ml U DINId. GIN 15 1 LXfciS 

fc :Hai= : mm** mm**, s , 

[00 57.3.8f-/'H(J)T : - $f±m&m<T)toft,T)t, B?i 
: .'5: - 2 ft f 01 MCZ7(J)J5f Eft^ltv !: S ^i*<* 5= - 3 ft^DI 

...H i o^7 1 trfcis* ti s 9 c <t)t xai^x-aft^o 
; fe^oQisiz^iGr^a^a e 2?ii,b s&*¥-<? 

:• ft .^01 NCZ 15 0>£t£ ff f tt; a>&*.'#- '9ts'#bi I N8~ 1, 
i16fe^h^-:5JE^S»<T)ft^^bti 16' 

tfv><DAai^f-5 tf-i':ev : hisffiB*.tt, : 

f-$ffWn (DOS) It. a5£*?-2ft4oiMO~7 



fc LTfcii***. Cats-. Aitl^-Sfs^ooo-O 
Qi5i;*JCT*i8*Rl2]8i 6 2|ZfcUTfc. a&i**^- 
2ft^0lM (DOS) |J. a?iAA5=-5ft^OJM0-7 t L 

i - a / \ - V < VSRS* T « ? ti •£« ♦ • 

[oo5o] cc7j. §ismg)ss6 2iz». a^ftr 
«mr^a?ii^5 : -'S!T¥^0M«:z8Ttt'y:<. 

ZS(DS.«li. fftCDa Si^a-^-fl^OIMCZO—?. 3— 15t 

ii**)f^iz. a^ii^^-^ft^oiMczs 

[ OO 60] Bit, 7Pv98LK3, BLKdCOralirJKJlS? 

ti^S'jai^Hfi 6 6 Sir. utl**, sua^^w 6 e ri*. DO 
o. ooi. 0014. oeisirfcjjEr^-sia;^ i 8e 
o)^- K^HflKD-y- h frsuap Lri>-2>. s'jaiiaiss ecu) 

ftb ttffi JSf «L © 3 |zif» LfcSl a®3& 5 2 fc Is} - T & 
»5E^:(D IB e v h <D? - 3 ff WSfflSS H «*«Jfl L T» 

^ x - n/\ - v ^ vstaiftsasfi x - /vm - > 

-f.VK»tt.. Ox^^±0>ffi»(DS0F»M|Z.. -ISUTA 
S*JE^EP*DT^^fc«>. JSBSF^r*<<DS0RftM=&^O 

too 6i] ^i-vvi-v^^ia:, ^^.7_h<D 
SBI x ^- -2 0) L>k Jt £® 1} T * V T £^ - 3tt 
COO 62] ca^Jfc^lZfeLvre . ji^-L/zBil ^- 

b; 6 2c . 6 2d <T)ffi^6iS^!/^^:^afc?: ; 

^ [^o o 6:33 k&h f-£k^m*ttii s)^>cift% 
^aSiA^^3tl^oiMt Ur^-t* ^081.6 3. 6i- 

4;izyH$sr^«ffl<j)/w7^i^ 3-8 iflSji^vvcofc/ 

D I MC Z0~ 01 H CZ 1 5<D& S Si THU I Z "z W"' 
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?-9JESlM»^- Kcf£mT^H2:cDt£v h COO 

a) ^-f?fi»4 v^^rt^oc 

tOO 6 43 ^-^Sft^H '^^ 1 8 »<J>S'jai|C, gKM^E 
iz, f-^tt^'fvf 1 8a^^VU;. Z<D?z#). - 
9Sft«MDLPlZttjCT<S7D'y2IZ*l LTfc. AaiT}?- 

s^a^ii&c r&fc*. *x->wi-v 

P-7<D*&£S'J*JUZT-?*, 

COO 6 5] [*]9lt. 3tr3£^0>*SE^^W[5)S5C.^3^ 

it. s* jriVi&H ^sift t c osi m$ m x-a . . % <\ o 

7V*/75 68a, 6 8 bit. SU^JKJ>KS*^- Hft 

cooe.e] zwrnmrnfflzn^xh. ±^uft:3SEa> 

» mSS 6 8 «JSt £ 41 ^ fc 4D. 7. U 'y .0 8 LK3, ; B LKd 0>r B 1 
p> U-if T 0 KfiB«=g 'J < T£> C £ 6* X £ « &v : ± 
ti.CtzSZ i .<DS5]66^SMf I*. ® 5 liw L fc £5 lz.. ^ W 

1 nz;sr«£5iz. ap -jo f <yA -2*mTZ>7M 

7«7 2et J* -< -j *[5]3S 7 2 « a>*ffll^Wffl^ 

££T5>;U ^^tU»'7 2 b t^JKrt LT 
t.«£lA *-f v^ESS? 2a rt. ?U-yO F-iy^-a 
ktl^l^^iffifJ COPMOS h 7 >S>*3fc : <£tfnM0$ h 7 V ^ 

itl^bTU^* 7<i v*-mVb7 2 bit. ^*l^^j5M) ; 
[0067] ±asLfc55i OlgSe^ffiTtt, ^-^2Mi^ 

: U ; u ^ f o h35 « i z& rstf ^iz it, 5^ - 5 a ^ 



^ iiftiftj ^sese^ai izufis: ? ^t. o> nat « lv. -a 

[ OO 683 ±^LfcS2 0>??3»fi$!LErlt, DQO, DQK 

rli^L^. 0012. D« ISH^ICT ^ 

? - ■? ^ ? - ? 55 ^-1' v^ 1 1 8 a^tf-LTS^ 

- 2»HlSDLP|ZKiSLT^0:<:, DQO. Dfll. 0Q1< DQt 
5. ^5^^002, D03, D012. DO 13JZ5^JCo T ^ 5^ 
« KOLP^. tt\ ? ftr - '3 i*^ -f "y -? 1 1 TS 1 ] 

x-5!tftMs0LPIz^lfi LT C J:l^ 
[OOS.fli Jt^ Ur=S52 0SIJ5e^ji6Tlt, 2®0)-f> 
M -.5. <D A 71 fc aiTD t £ JSSff L T 7 "J 6 .2 e . «JB ■ 

:S& LtzmiZ^X&^tz (17) . 3fcM^lt6^^§eW 

-5?^MfiMD^~ hlZSSjft^.. CWftMD-tf- h<J>-730) 

A7^lZM«p-^v«|ZSttft (tKU^JW 

- 'J tv^BKH TS)/t U ^9 - <f VB51Z 7 c 
^IslK^BS^lz^fb^ti^ Jtfc. ;SU§«i2S<J)3g££ 

mikx$%+ (I5*is4iz^jcr^. ) 

J:5zHLfca2<Jrfeas^Tl4, ARW^x-^^-V 

s^izjfiffl Lfcwi""?"!, 1 t vffi ■*< agit ft^ * 
pnm&.\mx$ti*t,<nx\3;Ki*. mx\t. ajLttm 

t o o 7 o] ±Jifi UfcSS3fl)SB5fcJ^rtt, ooo. doi, 

00 id. D015|ZJ4l5r ^^-•SJ^^MJLP^nMbS h3VV 
^3B8a, 68b ^5>. L rffJ^ - 5 W5?tS0LP|ZgJJl L 
fc W |z o t > xm Ktz. . *5S W tt A> ft» BSH$ 5SI Z5g 3! ^. 
5 1> (D t T |t « L V jH ^ IS. D02, 0 03. D0 12. 001 3 |Z3t4 

s; b :s ft ur ?J 5=- .5 u Wsd lpi z jsis ; t r t. r i < . : do 

O; 001. D014.. DQ15. ti £i}0Q2, 003. DQ12. DQ13|ZfcJ 
6 8 a v 6 8 b UT^J^ - 5 SftSPjSDLPlZ^iS LT t 

It fctt3:22tetf)Aitl7^ag?- SST.^DIMIflSiBJB-LfcM 

ir'^t^K^. atpe^itft^ 1 »»?KSi;PK3t^tii ( 
u feu ^ffti^; afc^e^it frfr.zntitm &im±- J & hs> t 

(ODRfiM.' SRflM|Zi£fflLrt,Jtl^ R^L^tt, DRfiMO) j^E 
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[00 7 2] Ztz* *M^6>Mi*tio¥i5ft&!;S7P 
t^ll. CMOS 7 0-t ^IZRRfcftT. Bi-CM)S7 P^T- 
t-ja^. ftl±. 35:|g^lZ-3»L^rs¥ilBlZ|«^LT5r=fti. 
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